Tn the S pecification : 



Please replace the first paragraph 4 page 1 under the title with the following: 



This application is a divisional of co-pending U.S. Paten, Application No. 07/983,647, filed 
December 1 1992; which is a continuation-in-part co-pending U.S. Paten. Application Senal Number 
07/553 759 filed July 13, 1990; which is a continuation-in-part of U.S. Patent Application Senal 
Number 07/498,809 filed March 23, 1990 (abandoned); which is a continuation-in-part of U.S. Patent 
Application Serial Number 07/379,076, filed My 13, 1989 (abandoned); which is a continuation-m-par, 
of co-pendingU.S. Paten. Application Serial Number 07/,60,416, filed February 25, ,988 (abandoned). 
Each of .hese predecessor applications and a„ references ci.ed herein are incorporafcd by reference ,n 
their entirety. . . . 



u 1 n frnm line 33 to page 1 1 , line 9 with the following: 

Please replace fourth paragraph on page 10, from line a to page 



A further aspect of the present invention comprises a synthetic transcription unit for use ma 
eDNA expression vector, comprising a chimeric promoter composed of human cytomegalovirus AD169 
immediate early enhancer sequences fused bo HIV LTR -60 to + 80 sequences. The small s,ze and 
particular arrangement of the sequences of the cDNA expression vector of the present inventton a ow 
ighly efficient replication in host mammalian tissue culture cells, such as COS cells. Moreover, dns 
vlr employs a polylinxer containing two inverted BstXI sites separated by a short replaceable DNA 
segment which allows the use of a very efficient oligonucleotide-based cDNA insertion strategy. 



Please replace third paragraph on page 



12 from line 22 to line 32 with the following: 



The purified genes and proteins of the present invents are useful for immunodiagnostic and 
immU notherapeutic applications, including the diagnosis and treatment of ^une-media^ 

in animals, including humans. They can also be used to identify, .solate and 
Such diagnostic and therapeutic uses comprise yet another aspect 



infections, and disorders 
purify other antibodies and antigens, 
of the present invention. Moreover, 



, the substantially pure proteins of the present invention may be 
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prepared as medicaments or pharmaceutical compositions for therapeutic administration. The present 
invention further relates to such medicaments and compositions. 




Please replace the first paragraph on page 13, from line 2 to line 15 with the following: 



Figures 1 A-1B. Nucleotide sequence of expression vector piH3 (SEP ID NO:H 

Nucleotides 1-589 are derived from pMBl origin (pBR322 ori); nucleotides 590-597 are derived 
from the SacII linker (ACCGCGT); nucleotides 598-799 are derived from the synthetic tyrosine 
suppressor tRNA gene (supF gene); nucleotides 800-947 are derived from a remnant of the ASV LTR 
fragment (PvuII to Mlul); nucleotides 948-1500 are derived from the human cytomegalovirus AD 169 
enhancer; nucleotides 1501-1650 are derived from HIV TATA and tat-responsive elements; nucleotides 
1651-1716 are derived from the piLNXAN polylinker (Hindlll to Xba); nucleotides 1717-2569 are 
derived from pSV to splice and poly-Adenylation signals; nucleotides 2570-2917 are derived from the 
SV40 origin of replication (PvuII to (Hindlll); and nucleotides 2918-2922 are derived from piVX, 
remnant of Rl site from polylinker. 




Please replace the second paragraph on page 13, from line 16 to line 22 with the following: 



Figures 2A-2B. Nucleotide sequence of the CD2cDNA insert (SEQ ID NO^) 

Nucleotide numbering is given in parentheses at right, amino acid numbering, left. Locations of 
the potential sites for addition of asparagine-linked carbohydrate (CHO) are shown, as well as the 
predicted transmembrane (TM) sequence. The amino acid sequence is numbered from the projected 
cleavage site of the secretory signal sequence. 
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Please replace the first paragraph on page 14, from line 1 to line 9 with the following: 

Figures 4A-4B. Nucleotide sequence and corresponding amino acid sequence of the LFA-3 antigen 
(SEP ID NO:4) 

WOP cells transfected with a clone encoding the LFA-3 antigen were detected by indirect 
immunofluorescence, amplified and sequenced. Figure 4A shows the 874 base pair insert containing an 
open reading frame of 237 residues originating at a methionine codon, and terminating in a series of 
hydrophobic residues. Hydrophobic and hydrophilic regions within this open reading frame are shown in 
Figure 4B. 




Please replace the third paragraph on page 14, from linel4 to line 21 with the following: 



Figures 6A-6D. Nucleotide sequence of the piH3M vector (SEQ ID NO:6) 

There are 7 segments. Residues 1-587 are from the pBR322 origin of replication, 588-1 182 from 
the M13 origin, 1 183-1384 from the supF gene, 1385-2238 are from the chimeric 
cytomegalovirus/human immunodeficiency virus promoter, 2239-2647 are from the replaceable 
fragment, 2648-3547 from plasmid pSV2 (splice and polyadenylation signals), and 3548-3900 from the 
SV40 virus origin. 




Please replace the fourth paragraph on page 14, from line 22 to line28 with the following: 



Figures 7A-7B. Nucleotide sequence of the CD28 cDNA (SEP ID NO: 7^ 

Nucleotide numbering is given in parentheses at right, amino acid numbering, center and left. 
Location of the potential sites for addition of asparagine- linked carbohydrate (CHO) are shown, as well 
as the predicted transmembrane (TM) sequence. The amino acid sequence is numbered from the 
projected cleavage site of the secretory signal sequence. 
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Please replace the fifth paragraph on page 14, from line 29 to page 15, line 3 with the following: 

Figures 8A-8B. Nucleotide sequence of the CD7 cDNA insert (SEP ID NO:9) 

Nucleotide numbering is given in parentheses at right. Splice donor and acceptor sites indicated 

by (/). The location of the potential sites for addition of asparagine-linked carbohydrate (CHO) are 

shown, the potential fatty acid esterification site is denoted (*), and the predicted transmembrane domain 

(TM) is underlined. Nucleotide sequences potentially involved in hairpin formation are denoted by (.). 

The presumed polyadenylation signal is underlined. 



Please replace the second paragraph on page 15, from line 4 to line 1 1 with the following: 



Figures 9A-9B. Nucleotide sequence of the CDw32 cDNA (SEP ID NO: 10) 

Nucleotide number is given in the parenthesis at right, amino acid numbering, center and left. 
Locations of the potential sites for addition of asparagine-linked carbohydrate (CHP) are shown, as well 
as the predicted transmembrane (TM) sequence. The amino acid sequence is numbered from the 
projected cleavage site of the secretory signal sequence. Cysteine residues are underscored with 
asterisks. 



Please replace the third paragraph on page 15, from line 12 to line 18 with the following: 




Figures 10A-10C. Sequence of the CD20.4 cDNA (SEP ID NP: 1 1) 

Figures 10A - 10B. The sites of potential N-linked glycosylation are denoted by the symbol -CHO-; the 
hydrophobic regions are underscored. The site of the poly(A) + tail in clone CD20.6 is denoted by an 
asterisk. 

Figure 10C. Presents a hydrophobicity profile of the amino acid sequence in Figures 10A-10B. 
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Please replace the fourth paragraph on page 15, from line 19 to line 29 with the following: 



Figures 11A-11C. Sequence of ICAM-1 fSEO ID NO: 13) 

Complete nucleotide sequence of ICAM-1 cDNA insert and predicted protein sequence. 
Nucleotide numbering is at left, amino acid numbering, center. The RGE motif at position 128 is 
underlined, the potential N-linked glycosylation sites are indicated by -CHO- and the transmembrane 
domain by -TM-. The amino acid sequence is numbered from the projected cleavage site of the signal 
peptide. Sequencing was by dideoxy-chain termination (Sanger, F., et ah, Proc. Natl. Acad. Sci. USA 
74:5463-5467 (1977)), using a combination of subclones, and specific oligonucleotides. 



Please replace the fifth paragrap h on pageJ5. line 30 with the following: 



Figures 12A-12B. Nucleotide sequence of CD 19 (SEP ID NO: 15) 




Please replace the sixth paragraph on page 15, line 31 with the following: 



All 



Figures 13A-13B. Nucleotide sequence of CD20 (SEP ID NO: 16) 



Please replace the first paragraph on page 16, line 1 with the following: 




Figure 14A-14B. Nucleotide sequence of CDw32a ( SEP ID NP: 17) 



Please replace the second paragraph on page 16, line 2 with the following: 




Figures 15A-15B. Nucleotide sequence of CDw32b (SEP ID NP:18) 



Please replace the third paragraph on page 16, line 3 with the following: 



Figure 16. 



Nucleotide sequence of CD40 (SEP ID NP:19) 
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Please replace the second paragraph on page 18 from line 5 to line 30 with the following: 




The guanidium thiocyanate/CsCl method of isolating total RNA is preferred. More preferred is a 
guanidium thiocyanate/LiCl variant of the GuSCN/CsCl method, which has added capacity and speed. 
Briefly, for each ml of mix desired, 0.5g GuSCN are dissolved in 0.58 ml of 25% LiCl (stock filtered 
through 0.45 micron filter) and 20 1 of mercaptoethanol is added. Cells are spun out and the pellet is 
dispersed on walls by flicking, add 1 ml of solution up to 5 x 10? cells. The resulting combination is 
sheared by polytron until nonviscous. For small scale preps (less than 10 8 cells) layer 2 ml of sheared 
mix on 1.5 ml of 5.7M CsCl (RNase free; 1.26g CsCl added to every ml 10 mM EDTA pH 8), overlay 
with RNase-free water and spin SW55 50k rpm 2h. For large scale preps, layer 25 ml on 12 ml CsCl in a 
SW28 tube, overlay, and spin 24k rpm 8h. Aspirate contents carefully with a sterile pasteur pipet 
connected to a vacuum flask. Once past the CsCl interface, scratch a band around the tube with the pipet 
tip to prevent the layer on the wall of the tube from creeping down. The remaining CsCl solution is 
aspirated. The pellets are taken up in water (do not try to redissolve). 1/10 vol. NaOAc and 3 vol. EtOH 
are added and the resulting combination is spun. If necessary, the pellet is resuspended in water (e.g., at 
70°). Adjust concentration to 1 mg/ml and freeze. Small RNA (e.g. 5S) does not come down. For small 
amounts of cells, scale down volumes and overlay GuSCN with RNase-free water on gradient 
(precipitation is inefficient when RNA is dilute). 



Please replace the third paragraph on page 18 from line 32 to page 19, line 17 with the following: 

Next, polyA 4 * RNA may be prepared, preferably by the oligo dT selection method. Briefly, a 
disposable polypropylene column is prepared by washing with 5M NaOH and then rinsing with RNase- 
free water. For each milligram total RNA about 0.3 ml (final packed bed) oligo dT cellulose is used. 
Oligo dT cellulose is prepared by resuspending about 0.5 ml of dry powder in 1 ml of 0.1M NaOH and 
transferring it into the column, or by percolating 0.1 NaOH through a previously used column (columns 
can be reused many times). This is washed with several column volumes of RNase-free water, until pH 
is neutral, and rinsed with 2-3 ml of loading buffer. The column bed is then removed into a sterile 15 ml 
tube using 4-6 ml of loading buffer. The total RNA was heated to 70°C for 2-3 min., LiCl from RNase- 
free stock is added (to 0.5M), and combined with oligo dT cellulose in a 15 ml tube. This is followed by 
vortexing or agitation for 10 min. The result is poured into a column and washed with 3 ml loading 
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buffer and then 3 ml of middle wash buffer. mRNA is eluted directly into an SW55 tube with 1 .5 ml of 2 
mM EDTA, 0.1% SDS; the first two or three drops are discarded. 



Please replace the second paragraph on page 19, from line 18 to line 24 with the following: 



Eluted mRNA is precipitated by adding 1/10 vol. 3M NaOAc and filling the tube with EtOH. 
This is then mixed, chilled for 30 minutes at -20°C, and spun at 50k rpm at 5°C for 30 min. The EtOH is 
poured off and the tube is air dried. The mRNA pellet is resuspended in 50-100 |il of RNase-free water. 
Approximately 5 jal is melted at 70°C in MOPS/EDTA/ formaldehyde and run on an RNase-free 1% 
agarose gel to check quality. 



Please replace the fourth paragraph on page 19, from line 29 to page 20, line 4 with the following: 



a. First Strand. 4 \ig of mRNA and heated to about 100°C in a microfuge tube for 
30 seconds and quenched on ice. The volume is adjusted to 70 |^1 with RNase-free water. The following 
are added: 20 |il of RT1 buffer, 2 ^1 of RNAse inhibitor (Boehringer 36 1 |il of 5 ^g/|il of oligo 

dT (Collaborative Research), 2.5 \il of 20 mM dXTP's (ultrapure), 1 \il of 1 M DTT and 4 1 of RT-LX 
(Life Science, 24 U/(il). The resulting combination is incubated at 42°C for 40 min. It is heated to 
inactivate (70°C 10 min). 



Please replace the second paragraph on page 20, from line 5 to line 12 with the following: 



b. Second Strand. 320 |xl of RNAse free water, 80 |xl of RT2 buffer, 5 ^1 of DNA 
Polymerase I (Boehringer, 5 n/jil), 2 |al RNAse H (BRL 2 U/^il). Incubate at 15°C for 1 hr and 22°C for 
1 hr. Add 20 |al of 0.5M EDTA pH 8.0, phenol extract and EtOH precipitate by adding NaCl to 0.5M, 
linear polyacrylamide (carrier) to 20 jig/ml, and filling tube with EtOH. Spin 2-3 minutes in microfuge, 
remove, vortex to dislodge precipitate high up on wall of tube, and respin 1 minute. 
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Please replace the third paragraph on page 20, from line 13 to line 20 with the following: 




c. Adaptors. Resuspend precipitated cDNA in 240 ul of TE (10/1). Add 30 ul of 
lOx low salt buffer, 30 jul of 10X low salt buffer, 30 ul of 10X ligation additions, 3 ul (2.4ug) of kinased 
12-mer adaptor, 2 ul (1.6ug) of kinased 8-mer adaptor, and 1 ul of T4 DNA ligase (BioLabs, 400 u/ul, or 
Boehringer, 1 Weiss unit/ml). Incubate at 15°C overnight. Phenol extract and EtOH precipitate as above 
(no extra carrier now needed), and resuspend in 100 ul of TE. 



Please replace the fifth paragraph on page 20, from line 28 to page 21, line 22 with the following: 



Prepare a 20% KOA, 2 mM EDTA, 1 ug/ml EthBr solution and a 5% KOAc, 2 mM EDTA, 1 
ug/ml EthBr solution. Add 2.6 ml of 20% KOAc solution to back chamber of a small gradient maker. 
Remove air bubble from tube connecting the two chambers by allowing solution to flow into the front 
chamber and then tilt back. Close passage between chambers, and add 2.5 ml of the 5% solution to the 
front chamber. If there is liquid in the tubing from a previous run, allow the 5% solution to run just to 
the end of the tubing, and then return to chamber. Place the apparatus on a stirplate, set the stir bar 
moving as fast as possible, open the stopcock connecting the two chambers and then open the front 
stopcock. Fill a polyallomer SW55 tube from the bottom with the KOAc solution. Overlay the gradient 
with 100 ul of cDNA solution. Prepare a balance tube and spin the gradient for 3 hrs at 50k rpm at 22°C. 
To collect fractions from the gradient, pierce the SW55 tube with a butterfly infusion set (with the luer 
hub clipped off) close to the bottom of the tube and collect three 0.5 ml fractions and then 6 0.25 ml 
fractions into microfuge tubes (about 22 and 1 1 drops respectively). EtOH precipitate the fractions by 
adding linear polyacrylamide to 20 ug/ml and filling the tube to the top with EtOH. After cooling tubes, 
spin them in a microfuge for 3 min. Vortex and respin 1 min. Rinse pellets with 70% EtOH (respin). 
Do not dry to completion. Resuspend each 0.25 ml fraction in 10 ul of TE. Run 1 ul on a 1% agarose 
minigel. Pool the first three fractions, and those of the last six which contain no material smaller than 1 
kb. 
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Please replace the second paragraph on page 21, from line 23 to page 22, line 5 with the following: 



Suppressor tRNA plasmids may be propagated by known methods. In a preferred method 
according to the present invention, supF plasmids can be selected in nonsuppressing hosts containing a 
second plasmid, p3, which contains amber mutated ampicillin and tetracycline drug resistance elements 
(Seed, 1983). The p3 plasmid is derived from PR1, is 57 kb in length, and is a stably maintained, single 
copy episome. The ampicillin resistance of this plasmid reverts at a high rate, so that ampr plasmids 
usually cannot be used in P 3-containing strains. Selection for tet resistance alone is almost as good as 
selection for amp+tet resistance. However, spontaneous appearance of chromosomal suppressor tRNA 
mutations presents an unavoidable background (frequency about 10"9) in this system. Colonies arising 
from spontaneous suppressor mutations are usually bigger than colonies arising from plasmid 
transformation. Suppressor plasmids typically are selected for in LB medium containing amp at 12.5 
ug/ml and tet at 7.5 ug/ml. For large plasmid preps, M9 casamino acids medium containing glycerol 
(0.8%) may be used as a carbon source, and the bacteria grown to saturation. 



Please replace the first paragraph on page 23, from line 1 to line 17 with the following: 



The vector may be prepared for cloning by known methods. A preferred method begins with 
cutting 20 us of vector in a 200 ul reaction with 100 units of BstXI (New York Biolabs), cutting at 50°C 
overnight in a well-thermostatted water bath (i.e., circulating water bath). Prepare 2 KOAc 5-20% 
gradients in SW55 tubes as described above. Add 100 ul of the digested vector to each tube and run for 
3 hrs, 50K rpm at 22°C. Examine the tube under 300 nm UV light. The desired band will have migrated 
2/3 of the length of the tube. Forward trailing of the band means the gradient is overloaded. Remove the 
band with a 1 ml syringe and 20 gauge needle. Add linear polyacrylamide and precipitate the plasmid by 
adding 3 volumes of EtOH. Resuspend in 50 ul of TE. Set up ligations using a constant amount of 
vector and increasing amounts of cDNAs. On the basis of these trial ligations, set up large scale ligation, 
which can be accomplished by known methods. Usually the entire cDNA prep requires 1-2 ug of cut 
vector. 
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Please replace the second paragraph oi/page 23, from line 18 to line 24 with the following: 



Adaptors may be prepared by known methods, but it is preferred to resuspend crude adaptors at a 
concentration of 1 ug/ul, add MgS0 4 to 10 mM, and precipitate by adding 5 volumes of EtOH. Rinse 
with 70% EtOH and resuspend in TE at a concentration of 1 ^g/ul. To kinase take 25 ul of resuspended 
adaptors, add 3 ^1 of 10X kinasing buffer and 20 units of kinase; incubate 37°C overnight. 



Please replace the second paragraph on page 26, from line 15 to page 27, line 24 with the following: 



If spheroplast fusion is employed, a preferred method is the following variant based on Sandri- 
Goldrin et al., Mol. Cell Bio. 1:743-752 (1981). Briefly, for example, a set of six fusions requires 100 ml 
of cells in broth. Grow cells containing amplifiable plasmid to OD 600=0.5 in LB. Add spectinomycin 
to 100 u^/ml (or chloramphenicol to 150 ^g/ml). Continue incubation at 37°C with shaking for 10-16 
hours. (Cells begin to lyse with prolonged incubation in spectinomycin or chloramphenicol medium). 
Spin down 100 ml of culture (JA14/GSA rotor, 250 ml bottle) 5 min. at 10,000 rpm. Drain well, 
resuspend pellet in bottle with 5 ml cold 20% sucrose, 50 mM Tris-HCL pH 8.0. Incubate on ice 5 min. 
Add 2 ml cold 0.25M EDTA pH 8.0, incubate 5 min. at 37°C (waterbath). Place on ice, check percent 
conversion to spheroplasts by microscopy. In flow hood, slowly add 20 ml of cold DME/10% sucrose/10 
mM MgCl 2 (dropwise, ca. 2 drops per second). Remove media from cells plated the day before in 6 cm 
dishes (50% confluent). Add 5 ml of spheroplast suspension to each dish. Place dishes on top of tube 
carriers in swinging bucket centrifuge. Up to 6 dishes can be comfortably prepared at once. Dishes can 
be stacked on top of each other, but 3 in a stack is not advisable as the spheroplast layer on the top dish is 
often torn or detached after centrifugation. Spin at lOOOxg 10 min. Force is calculated on the basis of 
the radius to the bottom plate. Aspirate fluid from dishes carefully. Pipet 1.5-2 ml 50% (w/w) PEG 
1450 (or PEG 1000)/50% DME (no serum) into the center of the dish. If necessary, sweep the pipet tip 
around to ensure that the PEG spreads evenly and radially across the whole dish. After PEG has been 
added to the last dish, prop all of the dishes up on their lids so that the PEG solution collects at the 
bottom. Aspirate the PEG. The thin layer of PEG that remains on the cells is sufficient to promote 
fusion; the layer remaining is easier to wash off, and better cell viability can be obtained, than if the bulk 
of the PEG is left behind. After 90 to 120 seconds (PEG 1000) or 120 to 150 seconds (PEG 1450) of 
contact with the PEG solution, pipet 1 .5 ml of DME (no serum) into the center of the dish. The PEG 
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layer will be swept radially by the DME. Tilt the dishes and aspirate. Repeat the DME wash. Add 3 ml 
of DME/10% serum containing 15 ug/ml gentamicin sulfate. Incubate 4-6 hours in incubator. Remove 
media and remaining bacterial suspension, add more media and incubate 2-3 days. Extensive washing of 
the cell layer to remove PEG tends to remove many of the cells without any substantial benefit. If the 
cells are allowed to sit in the second DME wash for a few minutes, most of the spheroplast layer will 
come up spontaneously; however it is preferred to wash briefly and allow the layer to come off in the 
complete medium at 37°C. 



Please replace the fifth paragraph on page 29, from line 29 to page 30, line 4 with the following: 



a. Antibody-coated dishes. Bacteriological 60 mm plates, Falcon 1007 or 
equivalent, or 10 cm dishes such as Fisher 8-757-12 may be used. Sheep anti-mouse affinity purified 
antibody (from, for example, Cooper BioMedical (Cappell)) is diluted to 10 ^g/ml in 50 mM Tris HCl, 
pH 9.5. Add 3 ml per 6 cm dish, or 10 ml per 10 cm dish. Let sit ca. 1.5 hrs., remove to next dish 1.5 
hrs., then to 3rd dish. Wash plates 3x with 0.15 M NaCl (a wash bottle is convenient for this), incubate 
with 3 ml 1 mg/ml BSA in PBS overnight, aspirate and freeze. 



Please replace the third paragraph on page 30, from line 22 to page 3 1 , line 2 with the following: 



c. Hirt Supernatant. A preferred variant of the method of Hirt, J. Molec. Biol. 
26:365-369 (1967), is as follows: Add 0.4 ml 0.6% SDS, 10 mM EDTA to panned plate. Let sit 20 
minutes (can be as little as 1 min. if there are practically no cells on the plate). Pipet viscous mixture 
into microfuge tube. Add 0.1 ml 5MNaCl, mix, put on ice at least 5 hrs. Keeping the mixture as cold as 
possible seems to improve the quality of the Hirt. Spin 4 min., remove supernatant carefully, phenol 
extract (twice if the first interface is not clean), add 10 ug linear polyacrylamide (or other carrier), fill 
tube to top with EtOH, precipitate, and resuspend in 0.1 ml. Add 3 volumes EtOH/NaOAc, reprecipitate 
and resuspend in 0.1 ml. Transform into MC1061/p3, preferably using the high efficiency protocol 
hereinafter described. If the DNA volume exceeds 2% of the competent cell aliquot, the transformation 
efficiency will suffer. 5% gives the same number of colonies as 2.5% (efficiency is halved). 
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Please replace the second paragraph on page 31, from line 3 to line 18 with the following: 




It is preferred for this aspect of the present invention to use "blockers" in the incubation medium. 
Blockers assure that non-specific proteins, proteases, or antibodies present do not cross-link with or 
destroy the antibodies present on the substrate or on the host cell surface, to yield false positive or false 
negative results. Selection of blockers can substantially improve the specificity of the immunoselection 
step of the present invention. A number of non-specific monoclonal antibodies, for example, of the same 
class or subclass (isotype) as those used in the immunoselection step (e.g., IgGi, IgG2A, IgGm, etc.) can 
be used as blockers. Blocker concentration (normally 1-100 ug/ul) is important to maintain the proper 
sensitivity yet inhibit unwanted interference. Those of skill also will recognize that the buffer system 
used for incubation may be selected to optimize blocking action and decrease non-specific binding. 



Please replace the fourth paragraph on page iz, from line 27 to page 34, line 6 with the following: 




Insertion of cDNA into the vectors of the present invention can occur, for example, by 
homopolymeric tailing with terminal transferase. However, homopolymeric tracts located 5* to cDNA 
inserts may inhibit in vitro and in vivo expression. Thus, preferred for purposes of the present invention 
is the use of inverted identical cleavage sites separated by a short replaceable DNA segment. Such 
inverted identical cleavage sites, preferably employing the BstXI restriction endonuclease, may be used 
in parallel with cDNA synthetic oligonucleotides, giving the same termini as the replaceable segment of 
the vector. In this manner, the cDNA cannot ligate to itself, but can ligate to the vector. This allows the 
most efficient use of both cDNA and vector. 



Please replace the third paragraph on page^9, from line 1 1 to line 23 with the following: 



A COS cell expression vector was constructed from piSV (Little et al., Mol. Biol. Med. \A13- 
488 (1983)) by inserting a synthetic transcription unit between the suppressor tRNA gene and the SV40 
origin. The transcription unit consisted of a chimeric promoter composed of human cytomegalovirus 
AD169 immediately early enhancer sequences fused to the HIV LTR -67 to +80 sequences. Immediately 
downstream from the LTR +80 sequence was inserted a polylinker containing two BstXI sites separated 
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by a 350bp stuffer; the BstXI sites were flanked by Xbal sites, which could also be used to excise the 
insert. Downstream from the polylinker were placed the SV40 small t antigen splice and early region 
polyadenylation signals derived from pSV2. The nucleotide sequence of the vector is shown in Figures 
1A-1B. 



Please replace the fourth paragraph on page 39, from line 24 to page 40, line 4 with the following: 



cDNA library construction 

RNA was prepared from HPB-ALL cells by the guanidinium thiocyanate/CsCl method, as 
described above. PolyA + RNA was prepared from total RNA by oligo dT selection. Maniatis etal, 
Molecular Cloning: A Laboratory Manual , supra . cDNA was synthesized by the method of Gubler and 
Hoffman ( Gene 25:263-269 (1982)). BstXI adaptors were ligated to the cDNA, and the reaction 
products fractionated by centrifugation through a 5 ml-20% potassium acetate gradient containing 1 mM 
EDTA for 3 hours at 50k rpm in a SW55 rotor. 0.5 ml fractions were collected manually through a 
syringe needle or butterfly inserted just above the curve of the tube. Individual fractions were ethanol- 
precipitated after addition of linear polyacrylamide (Strauss and Varshavsky, CeU 37:889-901 (1984)) tO 
20 ng/ml. Fractions containing cDNA larger than 700bp were pooled and ligated to gradient purified 
BstXI digested piH3 vector. 



Please replace the second paragraph on page 40, from line 5 to line 30 with the following: 




The ligated DNA was transformed into E. coli MC1061/p3 made competent by the following 
protocol: The desired strain was streaked out on an LB plate. The next day a single colony was 
inoculated into 20 ml TYM broth (recipes below) in a 250 ml flask. The cells were grown to midlog 
phase (OD 6 00 about 0.2-0.8), poured into a 2L flask containing 100 ml TYM, and vigorously agitated 
until cells grew to 0.5-0.9 OD, then diluted again to 500 ml in the same vessel. When the cells grew to 

OD600 °- 6 > the flask was P ,aced in ice " water ' and shaken S ently t0 assure rapid C00,in S- When the 
culture was cool, it was spun at 4.2k rpm for 15 minutes (J6). The supernatant was poured off and the 
pellet resuspended in about 100 ml cold TfB I (below) by gentle shaking on ice. Thereafter, it was 
respun in the same bottle at 4.2k rpm for 8 minutes (J6). The supernatant was poured off and the pellet 
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resu: 
prec 
was 
on ice 



spended in 20 ml cold TfB II by gentle shaking on ice. 0.1 to 0.5 ml aliquots were placed in 
prechilled microfuge tubes, frozen in liquid nitrogen, and stored at -70°C. For transformation, an aliquot 
removed, thawed at room temperature until just melting, and placed on ice. DNA was added, let sit 
15-30 minutes, and incubated at 37°C for 5 minutes (6 minutes for 0.5 ml aliquots). Thereafter the 
DNA-containing suspensions were diluted 1 : 10 in LB and grown for 90 minutes before plating or 
applying antibiotic selection. Alternatively, the heat-pulsed transformation mix was plated directly on 
antibiotic plates onto which a thin (4-5 ml) layer of antibiotic-free LB agar was poured just before 
plating. 



Please replace the second paragraph on^age 41, from line 29 to page 42, line 2 with the following: 



Cell lines and cell culture 

COS cell clone M6 cells were propagated in Dulbecco's modified Eagle's medium supplemented 
with 10% calf serum and gentamycin sulfate at 15 ug/ml (DME/10% calf serum). Cells were split the 
day before transfection in 6 cm dishes at approximately 1:8 ratio from stock plates kept as dense as 
possible without overtly affronting the cells. T cell lines were grown in Iscove's modification of 
Dulbecco's medium (IMDM) containing gentamycin as above, and either NuSerum (Collaborative 
Research) or fetal bovine serum at 1 0%. 



Please replace the second paragraph cfo page 42, from line 3 to line 12 with the following: 



COS cell transfection for immunof luorescence studies 

COS cells at 50% confluence in 6 cm dishes were transfected in a volume of 1 .5 ml with a 
cocktail consisting of DME or IMDM medium containing 10% NuSerum (Collaborative Research), 400 
ug/ml DEAE Dextran, lOuM chloroquine diphosphate, and 1 ug/ml DNA. After 4 hours at 37°C (or 
earlier if the cells appeared ill), the transfection mix was removed and the cells were treated with 10% 
DMSO in PBS for 2 minutes. Sussman and Milman, Cell Biol. 4:1641-1643 (1984). Cells were then 
returned to DME/10% calf serum for 48 to 72 hours to allow expression. 
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Please replace the fourth paragraph on page 42, from line 28 to page 43, line 1 1 with the following: 



Northern blot analysis was carried out essentially as described (Maniatis et al., Molecular 
ri™inp, a Laboratory Manual (1982)), except that DMSO was omitted from the loading buffer, 
denaturation was at 70°C for 5 minutes, and the gel contained 0.6% formaldehyde rather than 6%. The 
gel was stained in two volumes of water containing 1 ng/ml ethidium bromide, photographed, and 
transferred to nylon (GeneScreen, DuPont) in the staining liquor. The transferred RNA was irradiated by 
exposure to a germicidal lamp through Saran Wrap (Church and Gilbert, Proc Natl. Acad. Sci. USA 
8:1991-1995 (1984)) for 5 minutes at a flux (measured at 254 nm) of 0.22mW/cm2. Southern blot 
analysis was carried out by alkaline transfer to nylon (GeneScreen, DuPont) as described by Reed and 
Mann nsfiicl. Acids Res. 13:7207-7221 (1986)). Hybridization probes were prepared by the method of 
Hu and Messing (Gene 18:271-277 (1982)), and blots were prehybridized in SDS/phosphate buffer 
(Hnrh^niiw iw. Ntl Acad. Sci. USA 8:1991-1995 (1984)) containing 10 DNA microgram 
equivalents of M13 mp!9 phage. 



Please replace the second paragraph o/page 43, from line 12 to line 21 with the following: 



Erythrocyte Rosetting 

Erythrocytes were prepared from whole blood by three centrifugations in PBS. COS cells were 
transfected in 6 cm dishes with CD2 or other surface antigen expression clones by the DEAE method. 48 
to 72 hours postinfection, the medium was aspirated and 2 ml of PBS/5% FDS/azide was added to 
each plate, followed by 0.4 ml of the appropriate erythrocyte samples as 20% suspensions in PBS. After 
1 hour at room temperature, the nonadherent erythrocytes were gently washed off, and the plates were 
examined. 



Please replace the fourth paragraph on page^, from line 26 to page 45, line 7 with the following: 



p nisi A seq uence analysis 

3 The CD2 cDNA insert was subcloned into Ml 3 mpl9 (Vieira and Messing, Gene 19:259-268 

' (1982)) in both orientations, and the sequence determined by the dideoxynucleotide method (Figures 2A 
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and2B). g — »i Pmr. Natl. Acad. Sci. USA 74:5463-5467 (1977). An open reading frame was 
observed to extend 360 residues from an ATG triplet satisfying the consensus criteria of Kozak 
(Microbiol Rev,: 1-47:45 (1983)) for translation^ initiation codons (Figures 1A and IB). The predicted 
amino acid sequence evokes an integral membrane protein with a single membrane spanning 
hydrophobic anchor terminating in a rather large intracytoplasmic domain. Comparison of the N- 
terminal amino sequence with the matrix of signal sequence residue frequencies constructed by von 
Heijne (Nucl. Acids Res. 14:4683-4690 (1986)) suggests that mature CD2 peptide is formed by cleavage 
of a precursor peptide between the 19th (Ser) and 20th (Lys) residues. 



Please replace the second paragraph on page 47, from line 16 to line 30 with the following: 



COS cells expressinp CD2 form rosettes w ith sheep erythrocytes 

COS cells transfected with the CD2 expression clone were treated for 1 hour with purified 
MT910 (IgG, kappa) anti-CD2 antibody (Rieber et al., I ,eukocvte Typing II, Vol. I, pp. 233-242 (1986)) 
at a concentration of 1 ug/ml, or with purified MB40.5 (IgGl, kappa; Kawata et al., J. Exp. Med. 
160:633-651 (1984)) antibody at the same concentration. MB40.5 recognizes a monomorphic HLA- 
ABC determinant and cross-reacts with African Green Monkey histocompatibility antigens; it was 
chosen because it represents an isotype-matched antibody recognizing a surface antigen of approximately 
the same abundance as the CD2 antigen expressed by transfected cells. Sheep erythrocyte rosettes were 
observed in the presence of MB40.5, but not of MT910. Rosette inhibition was also observed with 
OKT1 1 antibody, and not with various other control antibodies. 



Please replace the fourth paragraph on'page 5 1 , from line 22 to line 34 with the following: 



A clone encoding the LFA-3 antigen was identified by indirect immunofluorescence of 
transfected WOP cells, amplified and sequenced (Figure 4A). Within the 874 bp insert, an open reading 
frame of 237 residues originates at a methionine codon closely corresponding to the consensus sequence 
suggested by Kozak, Microbiol. Rev. 47: 1-45 (1983). The reading frame terminates in a series of 
hydrophobic residues lacking the characteristic basic anchoring residues of internal membrane proteins, 
but sharing features with known phosphatidylinositol-1 inked superficial membrane proteins. The 
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features include clustered serine or threonine residues in a hydrophilic region immediately preceding the 
hydrophobic domain, and the presence of serines and threonines in the hydrophobic portion. 



Please replace the fourth paragraph on page 53, from line 20, to page 54, line 1 1 with the following: 



Preparation of cDNA Libraries 

Poly(A)+ RNA was prepared from the human T-cell tumor line HPB-ALL by oligo(dT) cellulose 
chromatography of total RNA isolated by the guanidinium thiocyanate method (Chirgwin, J.M. et al., 
Biochemistry 18:5294-5299 (1979)). cDNA was prepared by a protocol based on the method of Gubler 
and Hoffman (Gubler, U. et al., Gene 25:263-269 (1982)). 4 ug of mRNA was heated to approximately 
100°C in a 1.5 ml centrifuge tube for 30 seconds, quenched on ice, and the volume adjusted to 70 ul with 
RNAse-free water. To this were added 20 ul of buffer (0.25 M Tris pH 8.8 (8.2 at 42°C), 0.25 M KC1, 
30 mM MgCl 2 ), 2ul of RNAse inhibitor (Boehringer 36 uV^l), 1 ul of 1M DTT, 1 ul of 5 ug/ul of oligo 
dT (Collaborative Research), 2 ul of 25 mM each deoxynucleoside triphosphate (US Biochemicals), and 
4 ul of reverse transcriptase (Life Sciences, 24 u/ul). After 40 minutes at 42°C, the reaction was 
terminated by heating to 70°C for 10 minutes. To the reaction mix was then added 320 ul of RNAse free 
water, 80 ul of buffer (0.1 M Tris pH 7.5, 25 mM MgCl 2 , 0.5 M KC1, 0.25 mg/ml BSA, and 50 mM 
DTT), 25 units of DNA Polymerase I (Boehringer), and 4 units of RNAse H (BRL). After 1 hour at 
15°C and 1 hour at 22°C, 20 \x\ of 0.5M EDTA pH 8.0 were added, the reaction mixture was extracted 
with phenol, NaCl was added to 0.5 M, linear polyacrylamide (carrier; Strauss, F. et al., Cejl 37:889-901 
(1984)) was added to 20 ug/ml, and the tube was filled with ethanol. After centrifugation for 2-3 
minutes at 12,000 x g, the tube was removed, vortexed to dislodge precipitate spread on the wall of the 
tube, and respun for 1 minute. 



Please replace the second paragraph orfpage 54, from line 12 to line 20 with the following: 



Unpurified oligonucleotides having the sequence CTCTAAAG and CTTTAGAGCACA (SEQ 
ID NO:37) were dissolved at a concentration of 1 mg/ml, MgS0 4 was added to 10 mM, and the DNA 
precipitated by adding 5 volumes of EtOH. The pellet was rinsed with 70% ETOH and resuspended in 
TE at a concentration of 1 mg/ml. 25 ul of the resuspended oligonucleotides were phosphorylated by the 
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addition of 3 u.1 of buffer (0.5 M Tris pH 7.5, 10 mM ATP, 20 mM DTT, mM spermidine, 1 mg/ml BSA, 
and 10 mM MgCl2) and 20 units of polynucleotide kinase followed by incubation at 37°C overnight. 



Please replace the third paragraph on page 54, from line 21 to page 55, line 6 with the following: 



3 ul of the 12-mer and 2 ul of the 8-mer phosphorylated oligonucleotides were added to the 
cDNA prepared as above in a 300 ul reaction mixture containing 6 mM Tris pH 7.5, 6 mM MgCl2, 5 
mMNaCl, 0.35 mg/ml BSA, 7 mM mercaptoethanol, 0.1 mM ATP, 2 mM DTT, 1 mM spermidine and 
400 units T4 DNA ligase (New England BioLabs) at 15° overnight. 10 u.1 of 0.5 M EDTA were added, 
the reaction was phenol extracted, ethanol precipitated, resuspended in a volume of 100 ul and layered 
on a 5 ml gradient of 5-20% potassium acetate in 1 mM EDTA, 1 ug/ml ethidium bromide. The gradient 
was spun 3 hours at 50,000 rpm (SW55 rotor) and fractionated manually, collecting three approximately 
0.5 ml fractions followed by six approximately 0.25 ml fractions in microcentrifuge tubes by means of a 
butterfly infusion set inserted just above the curve of the tube. Linear polyacrylamide was added to 20 
ug/ml, the tubes were filled with ethanol, chilled, spun, vortexed and respun as above. The precipitate 
was washed with 70% ethanol, dried, and resuspended in 10 ul. 1 ul of the last 6 fractions was run on a 
gel to determine which fractions to pool, and material less than 1 kb in size was typically discarded. 
Remaining fractions were pooled and ligated to the vector. 



Please replace the second paragraph on page 55, from line 7 to line 18 with the following: 



The complete sequence and derivation of the vector is shown in Figure 5. The vector was 
prepared for cloning by digestion with BstXI and fractionation on 5-20% potassium acetate gradients as 
described for the cDNA. The appropriate band was collected by syringe under 300 nm UV light and 
ethanol precipitated as above. cDNA and vector were titrated in test ligations. Usually 1-2 ug of 
purified vector were used for the cDNA from 4 ug of poly A+ RNA. The ligation reactions were 
composed as described for the adaptor addition above. The ligation reactions were transformed into 
MC1061/p3 cells made competent as described above. The transformation efficiency for supercoiled 
vector was 3-5x1 0 8 colonies/u.g. 
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Please replace the third paragraph on page 55, from line 19 to line 25 with the following: 



Recovery and characterization of t he CD28 clone 

Panning of the library was carried out as described herein above, using purified antibody 9.3 
(DuPont) at a concentration of 1 ug/ml in the antibody cocktail. The methods used for COS cell 
transfection, radioimmunoprecipitation, RNA and DNA blot hybridization, and DNA sequencing were 
all as described herein above. 



Please replace the fourth paragraph on page 55, from line 26 to page 56, line 4 with the following: 

To isolate the CD28 cDNA, a large plasmid cDNA library was constructed in a high efficiency 
expression vector containing an SV40 origin of replication. A preferred version of the vector, containing 
an M13 origin, is shown in Figures 6A-6D. Three features of the vector make it particularly suitable for 
this use: (i) the eukaryotic transcription unit allows high level expression in COS cells of coding 
sequences placed under its control; (ii) The small size and particular arrangement of sequences in the 
plasmid permit high level replication in COS cells; and (iii) the presence of two identical BstXI sites in 
inverted orientation and separated by a short replaceable fragment allows the use of an efficient 
oligonucleotide-based strategy to promote cDNA insertion in the vector. 



Please replace the fourth paragraph oif page 56, from line 29 to page 57, line 6 with the following: 



Although the cloning scheme of the present invention does not result in a directional insertion of 
the cDNA, the ability to make large libraries easily, coupled with a powerful selection procedure, makes 
directional insertion unnecessary. The library construction efficiencies observed according to the present 
invention, between 0.5 and 2xl()6 recombinants per g of mRNA, with less than 1% background and an 
insert size greater than 1 kb, compared favorably with those described for phage vectors lambda gtlO 
(7.5 X 105/ug of mRNA) and lambda gtl 1 (1.5 X lO^g of mRNA) (Huynh, T., et al., In: DNA 
finning Vol. T. A Practical Approach. Glover, D.M. (ed.), IRL Press, Oxford (1985), pp. 49-78); but the 
resulting clones were more convenient to manipulate. 
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Please replace the third paragraph on page 57, from line 24 to page 58, line 2 with the following: 



Isolation of a CD28 cDNA 

The CD28 cDNA was isolated from a library of about 3 X 10^ recombinants prepared from 
cDNA from 0.8 yig of poly A+ RNA using an earlier version of the protocol described in the Materials 
and Methods. The library was screened for CD28 (and other surface antigen) cDNA clones by the 
method outlined above. After the third transfection, COS cells were panned with the 9.3 antibody alone. 
A Hirt supernatant was prepared from the adherent cells and transformed into RcoJL Plasmid DNA 
was isolated from eight colonies and transfected individually into COS cell cultures. The presence of the 
CD28 antigen was detected in three of eight transfected cultures by indirect immunofluorescence. All 
three plasmid DNAs contained an insert of about 1.5 kb. 



Please replace the second paragraph on plge 58, from line 3 to line 21 with the following: 



cDNA sequence analysis 

The CD28 cDNA encodes a long open reading frame of 220 residues having the typical features 
of an integral membrane protein (Figures 7A-7B). Removal of a predicted (von Heijne, Nucl. Acids Res. 
14:4683-4690 (1986)) N-terminal signal sequence gives a mature protein of 202 residues comprising an 
extracellular domain with five potential N-linked glycosylation sites (Asn-X-Ser/Thr), a 27-amino acid 
hydrophobic membrane spanning domain, and a 41-amino acid cytoplasmic domain. Comparison of the 
amino acid sequence of CD28 with the National Biomedical Research Foundation database (Version 
10.0) revealed substantial homology with mouse and rabbit immunoglobulin heavy-chain variable 
regions over a domain spanning almost the entire extracellular portion of CD28. Within this domain two 
cysteine residues in the homology blocks Leu-(Ser or Thr)-Cys and Tyr-(Tyr or Phe)-Cys are shared by 
CD28, CD4, CD8, immunoglobulin heavy- and light-chain variable sequences and related molecules 
with approximately the same spacing (Maddon et al., Annu. Rev. Biochem. 48:961-997 (1979)). 
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Please replace the second paragraph on page 61, from line 10 to line 19 with the following: 



Preparation of cDNA library and recovery and characteriza tion of CD7 clones 

Preparation of an HPB-ALL cDNA library in the expression vector piH3 was carried out as 
described herein. Panning of the library was carried out according to the method of the present 
invention, using purified anti-CD7 antibody Leu9 (Becton Dickinson) and antibody 7G5 as ascites fluid 
was diluted 1:1000. Methods for cell transfection, radioimmunoprecipitation, DNA and RNA blot 
hybridization and DNA sequencing were all as described herein. 

Please replace the third paragrap'hon page 61, from line 20 to line 35 with the following: 



TgM and IgG binding by COS cells transfected w ith CD7 and CDw32 

Human IgM, IgG, and IgA antibodies, affinity purified FITC conjugated goat anti-human 
immunoglobulins antibodies (anti-Ig(G+M+A)), washed and preserved bovine red blood cells, and IgG 
and IgM fractions of rabbit anti-bovine red blood cell antibodies were purchased from Cooper 
Biomedical (Malverne, PA). COS cells were transfected by the DEAE Dextran method with cDNAs 
encoding the CD7, CDw32, and CD28 surface antigens. 48 hours after transfection the cells were 
washed with PBS/0.5% BSA and incubated with either human IgM, IgG or IgA antibodies at a 
concentration of 1 ng/ml, at 4°C for 2 hours. Subsequently the cells were washed with PBS/0.5% BSA 
and incubated for 30 minutes at 4°C with FITC conjugated rabbit anti-human immunoglobulins. After 
washing the cells were examined with a fluorescence microscope. The experiments were also performed 
in the presence of 0.1% azide with the same results. 



Please replace the second paragraph on page 62, from line 17 to line 26 with the following: 



Formation of T cell rosettes with antibodv-coat ed erythrocytes 

Peripheral blood lymphocytes were obtained from heparinized blood by centrifugation at 4°C 
over a Ficoll-Hypaque gradient at 400 x g for 30 minutes. Leukocytes at the interface were washed two 
times with PBS. The leukocytes were adjusted to 10? cells/ml in IMDM/10% Fetal Bovine Serum (FBS) 
and incubated in tissue culture dishes at 37°C for 30 minutes. Nonadherent cells were transferred to new 

Page 23 



dishes, and PHA was added to stimulate proliferation of T lymphocytes. On the next day the cells were 
washed with PBS and placed in fresh IMDM/10%FBS. 



Please replace the third paragraph on page 62, from line 27 to page 63, line 2 with the following: 



Rosette assays were performed three days later. Cells were washed with PBS/0.5% BSA, and a 
10 ul suspension of 2% Ig-coated erythrocytes prepared as described above was added to 10 ^1 of 
PBS/0.5% BSA containing 5 X 10 6 cells/ml. The mixtures were placed in Falcon round bottom 96 well 
plates and centrifuged at 150 X g for 15 min at 4°C. After an additional incubation of 45 min at 4°C 
pellets were resuspended with 10 ul of PBS/0.5% BSA, and the rosettes scored by phase contrast 
microscopy. The experiments were carried out in both the presence and absence of 0.1% sodium azide 
with no detectable difference. 



Please replace the fourth paragraph on page 63, from line 32 to page 64, line 23 with the following: 



CD7 cDNA sequence analysis 

Both isolates were sequenced by the dideoxynucleotide method. The 1.2 kb cDNA encodes a 
long open reading frame of 240 residues having the typical features of an integral membrane protein. 
The initial assignment of the signal sequence cleavage site by the method of von Heijne ( Nucl. Acids 
Res, 14:4683-4690 (1986)) was at the 1 8th residue. It later was determined, however, that the homology 
with immunoglobulin variable regions would better predict the mature terminus at residue 26; this 
assignment would also correlate well with the position of the intron as discussed below and as shown in 
Figures 8A-8B. Removal of the predicted N-terminal signal sequence gives a mature protein of 215 
residues with a predicted molecular mass of 23 kd. In the extracellular domain are two N-linked 
glycosylation sites (Asn-X-Ser Thr), in agreement with the results of Sutherland et al. ( J. Immunol. 
133:327-333 (1984)), who also showed the presence of O-linked glycans and covalently associated 
palmitic acid on the mature protein. In the 27 amino acid hydrophobic membrane spanning domain is a 
single cysteine residue which may be the site of fatty acylation (Rose et al., Proc. Natl. Acad. Sci. USA 
81:2050-2054 (1984); Kaufman et al., J. Biol. Chem. 259:7230-7238 (1984)). The length of the 
cytoplasmic domain, 39 residues,is in good agreement with the 30-40 amino acids predicted by protease 
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digestion of the CD7 precursor in rough microsomal membrane fractions (Sutherland et al., J. Immunol. 
133:327-333 (1984)). 



Please replace the fourth paragraph on page 64, from line 24 to line 33 with the following: 



Sequence analysis of the 1.7 kb clone (Figures 8A-8B) revealed the presence of an intron located 
121 bp from the 5' end. The 41 1 bp intron contains stop codons in all three reading frames and is located 
just downstream of the secretory signal sequence, as is frequently observed for secreted or surface 
proteins. Both the 5' and 3' ends of the intron conform to the splice donor/acceptor consensus AAG 
GTRAGA/.../Y 6 -l iNYAG A (Mount, Nucl. Acids Res. 10:459-472 (1982)). Because both the 1.2 and 
1 .7 kb clones express CD7 antigen equally well in COS cells, the intron must be excised in COS cells 
fairly efficiently. 



Please replace the fourth paragraph on page 69, from line 23 to page 70, line 7 with the following: 



Thelu^leotide sequence of the isolated receptor (Figures 9A - 9B) is highly homologous to that 

of members of the recently isolated murine receptor family, and most closely related to the murine beta 2 
receptor by nucleic acid homology. Surprisingly, the murine beta 2 receptor is found on T and B 
lymphocytes and macrophages, while the alpha receptor is restricted to macrophages; in the human 
system, CDw32 (shown here to be beta 2 -like) is restricted to macrophages while another Fc receptor 
(CD16) is found on lymphocytes and macrophages. The human sequence appears to have diverged from 
the mouse sequence by insertion of approximately 1 kb of DNA a few bases 3' to the junction between 
the transmembrane and cytoplasmic domains. The junctions of the insertion site do not show obvious 
relationships to splice donor and acceptor sequences. Comparison of the human and murine peptide 
sequences showed that the peptide sequence diverges at the end of the transmembrane domain, before the 
nucleotide sequence diverges, suggesting the existence of a selective pressure favoring the creation of a 
differenct cytoplasmic domain. 
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Please replace the fifth paragraph on page 71, from line 30 to line 34 with the following: 



DNA and RNA blot analysis and hybridization probe preparation were carried out as described. 
Sequencing was done by the method of Sanger et al., Proc Natl. Acad. Sci. USA 
74:5463 (1977)). The nucleotide sequence of the CD20.4 cDNA is represented in Figures 10A - 10B. 



Please replace the first paragraph on page 73, from line 1 to line 34 with the following: 



The amino acid sequence predicted by the cDNA contains 297 residues and has a molecular mass 
of 33,097 daltons. The sequence contains three major hydrophobic stretches involving residues 5 1-103, 
1 17-141 and 183-203 (Figures 1 OA- 1 OB). Two other notable characteristics are the absence of an amino- 
terminal signal peptide and the presence of a highly charged carboxy-terminal domain. A polyclonal 
anti-CD20 antibody that recognized the last 18 residues of the carboxy-terminus reacts with lysates of 
cells expressing CD20 but not with intact cells, suggesting that the CD20 carboxy terminus is located 
within the cytoplasm. Since there is no amino-terminal signal peptide, it is likely that the amino- 
terminus is also intracellular, and that the first hydrophobic region acts as an internal membrane insertion 
signal (Zerial et al., EMBOJ. 5:1543 (1986)). The first hydrophobic region is composed of 53 residues 
and is therefore long enough to span the membrane twice if organized as an alpha helix. Because there 
are two remaining hydrophobic regions, the intracellular localization of the carboxy-terminus requires 
that the first hydrophobic domain exit the membrane on the side. Alternatively, the carboxy-terminal 
antibody may only recognize epitopes exposed by detergent treatment allowing the carboxy-terminus to 
be extracellular and forcing the first hydrophobic domain to exit the membrane on the extracellular side. 
The sequence contains 2 potential N-glycosylation sites (Asn-Xaa-Ser/Thr, where Xaa cannot be Pro 
(Bause, Biochem. J. 209:331 (1983)) at positions 9 and 293, but neither of these is expected to be used if 
located in intracellular domains of the molecule. The difference in molecular mass between CD20 
expressed on COS cells and on B cells is therefore presumably due to 0-linked glycosylation, although 
other forms of post-translational modification are not excluded. If the carboxy-terminus is intracellular, 
the only extracellular domain would lie between residues 142 and 182. This region is rich in serine and 
threonine residues which might support 0-glycosylation. 
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Please replace the second paragraph on 'page 77, from line 3 to line 17 with the following: 



The sequence of the pICAM-1 cDNA insert consists of 1846 nucleotides (Figures 1 1A - 1 1C). 
The predicted peptide sequence of 532 residues has the typical features of a transmembrane protein 
including a putative signal sequence, which may be cleaved between glycine-25 and asparagine-26 (von 
Heijne, G., Nucl. Acids Res. 14:4683-4690 (1986)), and a single 25 residue membrane-spanning domain 
terminating in a short, highly charged cytoplasmic domain. The extracellular domain contains seven 
potential N-linked glycosylation sites which could adequately explain the difference in size between the 
deglycosylated precursor (55 kd) and the final product (90-1 15 kd) (Dustin, M.L., et al., J. Immunol. 
137:245-254 (1986)). Differential use of these putative glycosylation sites could also explain the 
heterogeneous molecular mass of ICAM-1 observed in different cell types (Dustin, M.L., et al., J. 
Immunol. 137:245-254 (1986)). 



Please replace the third paragraph on page 78, from line 20 to line 29 with the following: 




Through its cell adhesion to LFA-1, ICAM can mediate migration of lymphocytes into areas of 
inflammation. Inhibiting such migration by blocking ICAM binding to LFA-1 could reduce or inhibit 
inflammation. Such inhibition could be affected by small organic molecules, i.e., drugs, identified in an 
ICAM streaming assay. Fusion proteins composed of the extracellular domain of ICAM and IgG 
molecules are suitable for identifying such inhibitors. Likewise, compounds that interfere with ICAM 
binding to Rhinovirus or Plasmodium falciparium can be identified by analogous methods. 

Please replace the second paragraph on pa^l, from line 10 to line 19 with the following: 




Example VIII Isolation and Molecular Cloning of the Hu man CD19. CD20, CDw32a, CDw32b and 
CD40 Antigens 

The rapid immunoselection cloning method of the present invention was applied to isolate and 
clone the CD19, CD20, CDw32a, CDw32b, and CD40 antigens. The nucleotide sequence of CD19is 
shown in Figures 12A-12B. The nucleotide sequence of CD20 is shown in Figures 13A - 13B. The 
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nucleotide sequence of CDw32a is shown in Figures 14A - 14B. The nucleotide sequence of CDw32b is 
shown in Figures ISA - 15B. The nucleotide sequence of CD40 is shown in Figure 16. 
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Please replace Table 1 on page 84, with the following: 
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Please replace the third paragraph on page 86, from line 24 to line 30 with the following: 

The predicted polypeptide sequences show the typical features of a type I integral membrane 
protein, and include a short hydrophobic signal sequence, a single 21 -residue hydrophobic membrane- 
spanning domain, and a short, highly charged cytoplasmic domain (Figure 4A). The extracellular 
portion contains six potential N-linked glycosylation sites and six Cys residues distributed among three 
C2 set Ig-related domains. 
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Please replace Table 2 on page 87, with the following: 




Page 3 1 



Please replace Table 3 on page 
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Please replace the fourth paragraph on page 94, from line 25 to page 95, line 3 with the following: 




Example XIII ™« Illation and M nW-nhr Cloning of cDNA Encoding for T Lymphocyte-specific 
CD27 Antigen 

A cDNA clone encoding CD27 was obtained from human T lymphocyte cDNA transferred into 
COS cells and immunoselected by the method of the present invention. RNA was extracted from the 
mononuclear cells derived from a unit of blood, after four days of culture in medium containing 1 ^g/ml 
phytohemagglutinin (PHA), using guanidium thiocyanate. The total RNA was poly-A selected. cDNA 
was made and cloned into CDM8, transfected into COS cells and the CD27 cDNA was immunoselected 
with monoclonal antibodies OKT18a and CLB-9F4 (provided as described in Seed and Aruffo Proc, 
Natl. Acad. Sci. 84:8573-8577 (1987); and Aruffo and Seed Proc, Natl. Acad. Sci. USA 84:3365-3369 

A 

(1987)). The vector contained a 1.2 kb cDNA insert. 
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Please replace Table 5 on page W, with the following 
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jPlg ^g replace Table 6 an pages 99-101, with the following: 
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Please replace Table 9 on pages 115-116, with the following: 
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Drawings: 

Figures 1, 2, 4, 6, 7, 8, 9, 1 1, 12, and 13 have been relabeled to be consistent with the Specification. 
For example, Figure 1-1 is now Figure 1A and Figure 1-2 is FigurelB etc. 

Figure 15, 16, and 17 have been relabeled as 14A, 14B, 15A, 15B, and 16, respectively. These 
amendments were necessary to correct inadvertent typographical error, i.e., Figure 14 did not exist in the as- 
filed Specification. 
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